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TITLE: COILED TUBINQ SCREEN 

INVENTOR: Bennett ftlRlcliart and Beiw A. Vol 

nELDOFTHEIMV^i^n^ 

Thefe«of«telm«rttenroltt»todw»rih^ 
ef«d on colled lubhg whefo Ihe luWrio can «^ 
semen Id fxish itaoakiattfiawanofa 

BACKGROUN D OF THE IM\/P»fT H?H 

In typical oompteltons In thapaitmeta^ 
onrlgidoroolledtuWnolfrtoazonehthe%wlbo»fcrpf^^ PHorto 
producing the zone, sand partdee weia deBwed oulslde tt^ 
techniqueloiownasgreMaipacidnB. Scraana ham also been used Itiat cone 
prepactart ifrth aaand l^a8ana89I^a^^»fafha^^^ 
techniques or to be used h cor*«c8on «i» fha pl^^ 
theecreen. The oravelpaddnoprocaduiaaaspedaiyhhoibnnlal comply 
tkwa ten uncertahBesastowhaiharthaaand had been aufliaenaytf 
unllonnly In the annular epaoa ao aa to provide an effecllw 
'W«fift»aJiy. the gravel pacWng pioeaduia took vah^ 

and required the use of aurfaMequ^proem to handte the mateilalfcrpl^ 
mart In the wellbofc Another dteadvaniaga of badWbnal gnwat packing 
prooedures b that an annularapaw around the ecraen had to be leftao that 
the gravel could be plaoed there. The end ream was the InsWadlamatar 

i(»ithln the screen was neoessarty amal to alloiir for the piasence of lha 
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annufar space. This constriction in size ooUd also adverseiy affect Ihe pro- 
duction of thd foanation to the surface. 

In using certain drffing techniques, poiticulaityin unconsoffilatBd for- 
mations, the drimng mud would fbnn a terrier ad^u»nt the weUbore wtdch 
5 cause siteequentpiuggiiia when the produdionbegai^ 

A moiB ided diuafion for produdng aformdion is to leawe 
in its drilled state 80 as to create the tea^ amount of disturbance to the for- 
maSonwHch has just been driled. TracStianal techniques leaying an annular 
10 gap which would be gravel padced. further involved risks of damaging the 
formation in the gravel packing process, such as when sHuafims occurred 
that would allow flukl to convey ttra gravel to dso apply liyrifaiilic fiotoes on 
the formation as vraa as InoornpalfeilWes b^ween the fonnatkm an^ 
used to convey the gravel 

15 

SUMMARY OF THE INVENTION 

One of the ob{ects of the present Invention is to afiow a wdi to t)e 
produced through a screen wiOtoutOie need for a gravel pack. Thisobjective 
is accomplished by the piaoement of an expandable screen that can move 

20 radially outwardVvrttenplaoedafttie desired tocelton against the wdlbore 
and be porous enough wRh sufRdent open area to dtow pniduclkin from the 
formation. Another ot){ective is to Im atiie to easily place the screen in the 
desired location. This cb^ective is met in one way tiy using ooBad tut)ing 
whteh can be prsperforaled for a support for the screen. Antriherot^^cGveis 

25 to praiiadthe screen duifngdelv^iy to the desired ioeafionbi the wdBMre 
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ment 



ngu«i lB«gec«on.,vte«,rf.ctavtaw«^ 
tus e)q)anded against the wodbora. 

Rgure 2 18 the aectton vfaw ahmo fciM a-2 of Rfl^ 
Rgura3blhesecfloovl«(rrtF|our.28hown 
inner tube aoafeistttwfliMlng mstBffaL 

Rgure 4 Is a ttgmert t(*Wi ean be loaed 
flexible tubing lyfiwi orw «iaei^«^ 

SPTAILgDPESCRIPTlQNQPT^pp^rpi ^ 

ThepfefeoBdembodlmertbiuslratedlnopei^ A 
ootedlublngieellOcanfe»aoortnuowlengfc 
of^bprefenU>ljrii«defh«,.p«fc«M„^ 

AeeeenlnFigu»4.eeomertl2i»a»«pjuntf}trefpertbfaltoi»i4w^ 
beananoedhenyorrfereBherrandomorhrepealinap^ Theeegniert 

I2canbepuneliedtbrftehotee14or«iehole8l4cwbeplar«ihereta 

etherknovwileehnlqueandlnaivorter. The desirable goalie to tewi^ 

Pn»4natol/a30or40peicertopen«w^ 

atubuiarshape. T1»eegniertiacanbewBedlongRucBnal|yeott«^ 
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16 and 18 are txDUQMtogethor to fnalw a longRudM 

orolheiwiseciosadu^ ARematfvaly.thesegmeMttcanbespMlywound 

so thatfldges 16 and 18 oome togemer in a oonlinuoin apM sea^ 

advantaoa in spiral tivMing boing tal a pailtoutar outaite 

tubular eonfigiBalion can ba obtained wSh an^ 

This should be compared to roing ma segmani 12 a bJbe %«lwi« fta «^ 

decemta the diameter of Vw titelhat Is fanned whsn adgas 16 and 18 are 
a^ned and Joined in a technique weilknownki the art. 

Tbe openings or holes 14 can be put on liie tubing made fram segment 
12foronlya portion oftheooOed tubing sbirq 20. Tlw segment 12 can be as 

long as the fnished coiled lengQi of the liibihg 20 will) openings 14 placed «t 
the dedred locations. Using convenllomdsuliaoeeqi^pmsntand reel 10. the 
flexflsle tubing 20 can be qulcidy run Into the wei^^ 
rated aegment or aegments at the desired toeaBons. 

flgure 2 shorn fet seclion the tube 20 made from the segment or seg> 
mente 12 along with openings 14. Wrapped around the openings 14 is sn 
operted grid structure which can be made from metalSc or composite or other 
nonmeldlicmatsriais. The purpose of the (^26 is to pravicto a support off 
of tiAe 20 for the open ceil fiftsr media 28. in the preferred embodiment, the 
media 28 is made of Viton and is an open ceo stnidure eldn to a sponge 
material such as is avanabis from Mositesf^Aber Company of Fort Worth. 
ToKas under Product No. 10292. Ttieopeniigeincanbemadetosuil The 
significant feabire of the filtering malarial 28 is (hat it is flexibie. Thus, when 
the ^ifng 20 is preformed into a oomqjated shape as shown in Figure 3, by 
using io)owntechrtiqi«s such as pull^ it throus^ a die, ti» filter material 28 
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cantfienbeappiiedoveriasfihoMinfeiRouiea. Thaiealtor. when the mate- 
rial 28 Is property poslltoned to *• weO^ 
tratedBchematkaSy as 30 In Rqiw lean be Inserted 
Ihe inttal shape fihwm to Roui» 3 and «qa^ 

materW28toaroiindadihapa»clioimtal^2. Asarasun.lh0fiiter 
nwtelal ¥ihlch la ilax» axpan* i« 

of tuMarlO changea from thatof F|Bira9 to ttiat of 

AoovormaMaia2can ovartiylhaaier maiaiU28teiwinino in. ^ 
as to pratoct the 1ttarn»lBrlal2t torn gaugea or cut» during nm^ Tha 
material can baathto sheet wMdianapavpon the afigl^ 
oomigatedt^Milarm ItcanbeaalastomeriefnatBilalttnliRafallyflpsatlha 
sl|ghiB5ta)>t<ttttionflfihai m dB» » togcoinigatedtu^ 

3. OthermatoflabtorlheoovaraZeanboemployBdtMBioutdepaifingftom 

the spirit of e»irwenitonor.toaparitoiteapp8caf^ 

eOminatod. A material which dbsolwcr Ischemic^ attacked ow time can 

ai8ol)eemployedaaaomer»aiiehMfttNnnel(Mgerbetothaw«ywh^ 

It is dasbad to put ttia iml in pnductloa 

SignilieaM ONpsnslons votumsHoaify otoi IM olilM to 
shape ofthalubtiarao*omlhacam«tfBd shape, such as chovm tor CMan^ 
ptokiFlgufeStotheioundedshapeaaahoMm in Figured WhEeapeitlaiiar 
f(Kir-lolie arrangeroeni of the oom«atod shape la ahown in Figum 3. 
Inifial shapes are within the puntow of ttw invention. The significant thing is 
ihattheundBi»tag support stngtotH W ch c ompil Mfc thecMiuga te J s ^^ 
ofthe8bfng20.8SShowntaFiguro3.tocapal)toofvoium6tiiealiy«oqMnding 
so as to bring the filter material as into contact wflh the weObore as dM 
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The Wfarcomjgatod shape also permits insert^ ^ 

inmai shape does not have to be eomigated. it can be round and be ex- 
panded downhole. 

This techniqiieis paiticuiar^ advantageottt In under-bdanoed drfll^ 
wrtwre dreutaSng mud is not used. In ttiese dtuafiona. parBoulaify where 
shale is encourMBTBdlAeadtfmtaoe of this type <rfdHBi«M 
use of the apparatus and meStod as deecrtted. The bMtf ahi^ of the 
weUbore is retained by the assembly when tie sbfng 20 Is «9anded M 
the filler maleriat 28 so as to push the titer inaiBdal 28 up against the wefl 
34. lnsodoing.thefom)flHoncanbeaflowedlo1lowlhrough1he1illermai». 
rial 28 wHhout the presence of an annular space eround the outside or the 
fitter matsriaL The traditional gravel packing is eilminaled and the flow area 
vvfihln the tubular 20 alter has been expanded to arounded shape is laiger 
than it othefwlsa would have been using a treettcnal grmei peck wMdi 

requires the annular space for the gravel neoeesRatag aamaOer Inside dtam- 
eler inside the screen. 

It should be noted that it is within the purview of IMs InveMion to pro- 
duce a formation through the use of a coiled tubing string such as 20 wMch 
is perforated wllh openings or holee 14. A tubing string 20 so perforated wBh 
openings 14 can be used in cm^imcliMi wQh iraMonal gravel padc tech- 
niques to produce a fomtalioa In ttieprefened embodiment, the open oeB 
filter matetfat 28 preferably made of an elaslic preferably elaslomerie rnatertal 
such as Viton is overiaid on the conugated tubular 20 tts shown in Figure a 
The stretchabto qualiees of the filter material ^ eSow ite use In coi^uiction 
with an Iniliaily comigated tajbe 20 as shown in Rgure 3 or a nonoofiugated 
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Vartous know lechnlviea to «pi«^ 
8andhold8lhof9nnallonhfciirtii«i.i-i*-^.— . . 



The use 



. ^ •"■••'^"««w"8»«prBdiclaWeopen- 

ino and hokte the tommllon h rtao irt«n h «^ 

finer material 28 aiourrt a, . p«ft^ «^ ^ 

P>Muclion ftom the fbnnatiom 

The «wtonanfl flrfd 26 can to • taj^ Art 

Flouiea orllcan be a«toictowlcoiiwrt«^ 
2a ^"Wbfoenwm26canbani.*iomnM^ 
abandfegenefaa/anopeni^wm Hoa^ 
ployed wBhoui depaithfl ihim Ihe «|«rt*8 Ira^anB^ 

« IS also wfWn the punde,»<*tha hvanfionte U80 « 
cn»s aedton for the tube 20 under Ihetto inateW 28 a^ 
«pandlheconibinalk«aflalnstfl»a<a^ Hoa««r.ihap„*^«„. 
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bodiment involves the use of a oom«8tf0d tuM under fl^ 
greater volumeMe esvansione can occur undeniealh he llttar 
bener posHion it against <he weObora. 

In the prefBirad emtMdiment the openings 14 am round. Roumtod 
open lh o s piovideabeaaratniclural integrity of the tutw alter eaqianiion than 
Initial openings which are slotted. Using materials such as attriees steel 
3161^ yield airengihs of 80,000 to 80.t)oo psi can be oM*ied. 

It is also vriIMn the scope of the invendon to provide a suflicient SMpan- 
sion force on the conugatad tube 20 to get it into the rounded position shown 
in ingure 2 such that the filter 28 engagee the wellbore wnh a resldUd tbree 
and. in certain oof^ieons, pushes t>ack the fornultonrnateriais defining the 
weObore to enlarge tt. 

The eacpansiontschnk^ues which are known cm t» used to change the 
conRguraUon of the comigated tube 20 under the filter material 28 to a 
rounded Shape. TheeeeankwludetfavfoeevriiiohemployaivedgewMehls 
pushed or piill8d««QtQh««tUbtttr or any ottierdiMng de^ 
the use of roBers which can be actuated radtafly otdwardty to initiate the 
OMpansion of the oonugalad tubular as the driver advancee. 

Those sifled ki ths art wl sppreotaia the advantsges of the apparatus 
and method as described sbovei biisleralcomplefionsthsreissomeunoer- 
laMy as to the distribuBon of the grawel around a screen. AddUonaly. the 
necessity of leaving an armidar gap for plaoenrant of the gravel acts as a 
firidaSononpioducBonfroRithezoiwinlhewaObdre. biositainappQcaitona 
involvbtg uneonsoBdated shsis fMmaHons, driUng wRh mud csn create an 
impervious cake on the weilbore waBs which wffl be d et rim erH a i to future 
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al8, as wefl as In Iho details of ih» Illustrated consliiK^ 
«i«hout departing from tha spM of the Invenli^ 



10 

09/18/2000 18:34:13 page -12- 



1. Aweaboeoompteitonioolasswn^ 

a peifontod body macto of an «sgiandafala matarW: 

a IHtar assainbiy mourtBtf ow aaW perfoiaw 
cover flie portofafiont in said body: 

afocmdtteatowsallttertomovaiBiwidihaaurt^ 

a piotocttwB cover tor aaW fltor assemh^ whldi b lon^ 

downhole. 

a. TheassMiblyefclatnil.ivlierehi: 

saldaqjandabteinatoridlBconuBatedtofaelK^ 
the wemwre, ^AMrtupon aaW tool •q.andB aaM 
fitter towaid the surfteetfeMnofttVMOMftt. 

4. TI»assemt)^ofcUnia»«liereta: 
eaMbodyassumesaio u nd o del m je a ltoi wiJwit iu ntyertHDoL 

5. Theas8einbVofdaini1,ftKtheroonnpil8ing: 

1 reinforcemem belMmn aaki tiody and stfd fitter assembly Id 
support saki fitter assembly in theans of saM body pertomtions. 
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1 6. The assembly Of claim i.wherein: 

2 saM perforated body oomprlMe a aegmem <rf 

3 sirfng. 

1 7. Theas6ernUycyfdaim6.wtierelru 

2 aaldaegrfwrthasanopenareafalheratigeofup 

1 8. The assembly of daim 6, wherein: 

2 aald segment is flexible. 

1 9. The aasennbly of daim 6. wherein: 

■'^ 2 aaMaeginem is rnade from a flat member wMch is roiled inio a 

3 tubevAhaaealedlongRiidinaljol^ 

1 10. The assembly of ctafm 6, wherein: 

2 add aegineritlsrnadefromaflatrnefidieraridfolledspbally to 

3 a desired cfomeler having Bs spiral aeson sealed. 



1 11. TlwaMamb^ofcWm3,wlMrabi: 

2 said perforated body oo m p rtse s a segment of a oofl^ 

3 sUfiQ. 

1 12. Theassenrt)lyofcta[m11.ftwfterooi n pr te i n a: 

2 a re&iforoement between said body and said fflter assembly to 

3 support said filler assembly in 0w area of siM body perfonflons. 
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13. 11wassernbVofclaiml2.fMtMrooii«)ritmg: 
a preteclfve cover «w siM fltor assMiUy 

doMRihole. 



14. Ame<hodflf«i8lcoBi p WM i ,c o tnpf M i H j ; 

ninnltio ki a tulxte bMty !iMh peritaraOoro and a 1^ 
mourtsd over the peffoiaBons on «)• body: 

expanding the tuixilar body downhoiou 

15. The method of cMtnKtehareonyils U i u ; 
pravidkig a pralBclh«coiMrlng over «w Iter assembly to 
removing the pralaoBvaooraririo downhoie. 

1& The mrthod of cMra 14, father oomprts t ig; 
oonugaBng cahj lubalar bo^ 

altertno said co m i gM fln g into a rounded dMpe by virtue of said 

BKpandbig. 

17. The method of daim14> fa ther c o mp iMi iu ; 

engaBing the welbore %«ilh the filer assembly due ts aaM ex- 
panding; 

using a segment of ooOed tubing as said tubular bo^. 
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18. Tlje method ofcfedm 14, lUrthor comprising: 
Provkfing a between saw tubu^ 

19. The method of ctabn 14. lUrther oomprisins: 

Pwvldlrjg M open «ea on eeW luUto bo<V of up to about 40%. 

20. The method of olaira 17. farther comprising: 
comigaHng aald tubular body; 

•Kertng eakf oomigaling Into a rounded shape liy virtue of said 

expanding. 
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2X. K wellbore cocnpleticm assendbly conprising an 
expandal>l6 porous domihole 8cr66ii« 

22. A wellbore coopletion assendbly as claimed in claim 
21* wherein said screen eoiqprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore coo^pletion assembly as claimed in claim 
22, wherein the screen, in use, is exp a n d ed so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assendbly as claimed in claim 
22 or 23, tdierein the filter material is flexible. 

25. A mllbore conpletion assendbly as claimed in any of 
claims 21*24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assenbly as claimed in claim 
25, ^dierein at least a portion of said coiled tubing is 
perforated. 

27. A wellbore con^letion assrably as claimed in claim 

25 or 26, wherein said railed tubing is expanded, in 
use, thereby expanding said screen. 

2S . A wellbore eoopletion asseodbly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portiom of said coiled tubing, said 
reinforcing grid substantially prev^ting extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A. wellbore covpletion assembly as claimed in any o£ 
claims 21*29 , further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore conpletion tool assembly siibstantially 
as hereinbefore described with reference to the 
accoaqpAxying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompai^ing drawings. 
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